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The purpose of this rote i: to compare analtical values o
vohicle acceleratione and notlur: with correscondlny” errerimental
data Tram UASA reference (J) for lercury Srace C.rsule water laral:-:z.
The a:.al_ftical valuec were ortained Uy usirs the procedure from
refererce (1). Although the comparison Is lizited to éﬁil water. ar.

indfcation of the validity of tie wethod in ollalnins a Jirst cpprow-

1
imation to actual wzter landins effects is evident. A alh o
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Naversrcoe 1, titled, Mater Impact of lanred Jpocuocrar.” i
essentially arn extension of the [IATA approaci, for rotaticrall cor-
straired prisratic rodiec irpacting =mooth wuter., The rew Tratires
included accour.t for tl.c tehavior oo a pltciiis ror-rrizratls rel2lo
penetrating roush water. Tottom chages for w‘x.;‘c?;{ Lo retion Wiz

riginall; intended are roushly coizil t2 searlase Lulle,

The procecurc forwarded in refererce (1) has tee:. applied &
the analyses of 'water lardirys' o: the apolic Command “ozule. Crne
of the Apollo design requircments Is that it be capable of larding
in rough seas with consideratle horizorntal as well as vertical speec.

~The predicted results wer: wels witiin the decirm requirements.

To establish the applicability 6f the meth d, the same a. :1l.sis
procedure was applied to the Mercury Capsule laniipps, for wiich test
data was available (refererce -). This note coota’ns the results o

the correlation.

The numerical procedure utilizes a computer prorraz which
employs a predictor ccrrector integration scheme to solve the equations
of motion outlined in reference 1. Th€é procram hac Teat flevibilit-
in the printing formit allowing close sxamination of all pertirert

parameters. Certair of these parameters, shown as time histories, zre

correlated witk test values of acceleration, irmersion, depth ard pitch

angle.

Figures 1 and 2 show the full scae carsule dimensions ard tie

body reference system used.
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Mindinyal & Shdndy fiarkd
alis s a .
The methemztical —eoiel employed In the procedure ic that chown

in Fi,ure 3. Tre scherical ovotlom of the llercury Capsule ic repre-
serted b a ceries ol wodrec with ® dcadrice anrlae,  e-
cauce of the constant doadrice, the chine helgnts are 2dt.cted to
ref;am ! r:;.'cu’;n' rlanform reprecentative of the sphere-cone Inter-
sectiorn. The wedre thicrnesses are halved in the areas nsar the

points ~f initial impact in order to decreace the offect of irdiviaml

wedge irmersions.

Tt will be noted when concidering Figures (4, 5) that zlthoui-

the peak values are satisfactory, the accele:'afion-onaet rate lacs

the experimerital results. This characteristic is inherent i: tle
idealization used since a fived deadrise angle indeperdert of Irwers_or
depth is used. This causes the actual model. which is nearl:r {lat
during the initial stages of impact, to be approximated by a wedge witn
a 10° deadrise angle. The fari that the peak value in Fijure (<) doss
not correspond to the !/ACA curve can also be attributed to this

feature. .

The steps in the curves are caused by the irmersion of a wedse
of finite longitudinal length (rise), and the immersion of a chire

(drop); This effect can be modified by subdivision of wedres to de-

crease the immersing l-ngth.
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B - Irmersion and Pitch Curves

1Ith respect to the immersion and rlitch curves, tt .r foxd

that for the in.tial stages G <t < I seconds, tnere Iz 7alr c.rrel-

ation with test results within the lizitc of the matheratical sol.tiz

The liritatiors of the procedure arc contained in the fact tizt o

.

t

hydrodyrani: dampirng Iorcss are included in th formulation. TYic
cauces the amplitudes of irmersion to exceed actual test results ar:z

precludes the gerecration of viscouc type forces. The effect, lowever.
is not as pronounced initially as it ic at t > secords s.rce impuct

effects predominate.
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Correlation Detween analytic and test values indicate that
the method is applicatle as a firct aperoximation for desirn purpocses.
When used i this way, the value of the procedure is evident. Any
inprovements in the techrnique to ircrease accuracy must be accomparied

bty considerable theoretical advancec either in the field of wedre

immersion or irzmersion of other zhapec,
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Note: The weigit of the capsule is 2150 pounds 2
and its massrotatimal inertia is 540 slug-ftS

/ N\ sj-Jlazeter = 7.0 -

A

Figure 1.~ Capsule com‘igu:ationc;l (i)dl dizensions are in feet, AT
scale.
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ACCELERATION ALONG SYMMETRY AXIS-g's
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